The rapidly increasing number of cases of Zika virus and limited understanding of its congenital sequelae (e.g., microcephaly) led to stories of fear and uncertainty across social media and other mass communication networks. In this study, we used techniques generic to netnography, a form of ethnography, using Internet-based computer-mediated communications as a source of data to understand the experience and perceptions of families with infants diagnosed with Zika-related microcephaly. We screened 27 YouTube™ videos published online between October 2015 and July 2016, during which the Zika epidemic started, peaked, and declined. We identified three themes: (a) experiencing the news of a diagnosis of Zika-associated microcephaly; (b) experiencing feelings and expectations of the 'imperfect' child; and (c) seeking to understand microcephaly to care for the child. We found that families experienced distressing feelings of shock, sadness, hopelessness, and pain, while dealing with emerging and sometimes conflicting information being transmitted by news outlets, uncertainty about the child's health, and healthcare providers' lack of clarity to guide the family members. The 'unknown' factor of ZIKA was an additional stressful factor in the experience of the families.
| INTRODUC TI ON
In May 2015, the Pan American Health Organization (PAHO)/ World Health Organization (WHO) published an epidemiological alert related to the outbreak of Zika (ZIKA) virus in Brazil, specifically the northeast region (PAHO/WHO, 2015) . The outbreak led to an increased interest by epidemiologists and infectious disease practitioners in determining the natural history of the Zika infection (Campos, Bandeira, & Sardi, 2015; Nunes et al., 2016) . The PAHO/ WHO alert described efforts to prevent and control the density of the vectors of infection-Ae. Aegypti and Ae. Albopictus mosquitoes, both of which are broadly distributed in the Americas. A relatively minor infection compared to the more virulent dengue fever also spread by mosquitoes, Zika infection is characterized by pruritus, fever, and arthralgia, which are treated symptomatically.
Interestingly, the 2015 PAHO/WHO made no mention of possible effects on the developing fetus of pregnant women infected with Zika virus.
Within a year, however, Araújo et al. (2016) reported findings from a case-control study in an epidemic area in northeast Brazil demonstrating a strong association between maternal Zika infection while pregnant and congenital malformations including microcephaly in the developing fetus. In November and December 2016, the Brazilian Ministry of Health confirmed that, of the 2,366 reported cases of Zika-related microcephaly, 1,410 occurred in the northeast region (Brazil, 2017) . The outbreak in Brazil became a public health emergency of international concern (WHO, 2016) . Brazil now leads Latin American in number of cases of Zika (Slavov, Otaguiri, Kashima, & Covas, 2016) .
The health sequelae of Zika-related microcephaly in children are extensive and include developmental delays, seizure disorders, intellectual disability, cerebral palsy, hearing, and ophthalmologic impairments (Malone et al., 2016) . Mothers of children with Zika-related microcephaly may have increased anxiety and poor quality of life . Health and social sequelae in parents of children with microcephaly can be significant. In a study of Brazilian families with children with physical and cognitive limitations, Roecker, Mai, Baggio, Mazzola, and Marcon (2012) found that parents may experience negative effects on their own social and emotional functioning and are fearful about their child's well-being and possible death. Some experience the loss of idealized parenthood and stigmatization by persons within and outside the family (Roecker et al., 2012) . Stigma then can become part of the family context: Parents of children with disabilities may experience negative social judgment or blame, reduction of parental quality of life, and increased negative parenting as a function of stigma (Hamlington et al., 2015) .
The recognition of the severe fetal effects of a maternal Zika infection received much attention internationally, resulting in travel advisories from significant organizations such as the Centers for Disease Control and Prevention and the U.S. State Department, most recently in August 2018. News outlets reported widely on Zika infection, and by mid-2016, travel planners, airlines, hotels, and cruise lines had made accommodations for refunds and changes in travel itineraries for pregnant women or those planning to become pregnant (Nora, 2016) . Despite increasing research and significant media attention to date on fetal neurodevelopmental effects of Zika, little has been published that considers the very significant effects of the diagnosis of Zika-related microcephaly on families of children born with this condition.
Zika's association with microcephaly and the limited understanding of its sequelae sparked stories of fear and uncertainty publicized across social media and other mass communication networks such as YouTube, the largest video-sharing service website, and the fourth most-accessed site on the Internet (Silva & Mundim, 2015) . YouTube became a mechanism by which families with an infant diagnosed with Zika-related microcephaly described their reactions to this diagnosis, and provided insight into a phenomenon unfolding in 'real time', that is, as knowledge and alarm about the prevalence of the Zika virus and its serious repercussions for pregnant women and the developing fetus became increasingly widespread. These videos provided the opportunity for us to examine the narratives and then understand the experience and perceptions of members of families whose infants were diagnosed with Zika-related microcephaly. Our research questions were as follows: (a) How do the family members of children with Zika-related microcephaly experience the news of the diagnosis? and (b) what feelings and perceptions do family members disclose when they learn about the diagnosis?
| ME THODS
The narratives available in the virtual space of YouTube videos provided us with a platform for this descriptive study based on lessons learned from netnography. Netnography, a form of ethnography, is a methodology used to focus on online communities such as YouTube that use computer-mediated communications as a source of data to understand and create a representation of a phenomenon (Bowler, 2010; Kozinets, 2015) . The netnographic approach of Internet-based research was particularly useful to us because the population of families with Zika-related microcephaly is hard to reach and geographically diverse (Baker, 2016) .
| Setting and sample
The contextual setting of this study consisted of YouTube videos focusing on families affected by Zika virus and subsequent diagnosis of microcephaly, which we gathered in three stages. First, we used these keywords (i.e., tags) as YouTube platform search words: microcefalia, Zika, família, which are the same in Portuguese and Spanish.
The tags used in the Portuguese language are cognates with the Spanish language, with identical spellings and meanings. This step yielded 19 videos. Next, we conducted the search using the English tags microcephaly, Zika, family, which yielded an additional eight videos for a total of 27 videos. YouTube uses folksonomy, a usergenerated system of classifying and organizing online content into different categories by the use of metadata such as electronic tags, which function to carry out searches of videos shared on the platform (Siqueira, 2012) . We searched videos in Portuguese, Spanish, and English languages because the Zika outbreak in Brazil quickly spread to other regions of North and South America.
We screened the 27 identified videos, using these inclusion criteria: (a) videos published between October 2015 and July 2016, which is the period that included the initial stages, peak, and decline of the Zika epidemic in Brazil (França et al., 2016) ; and (b) videos with Zika-associated microcephaly content. To be consistent with the study aim, we excluded videos without family narratives such as journalistic videos presenting epidemiological information or videos about the vector of infection, the content of which were beyond of the scope of this study. Based on these criteria, we excluded nine videos, leaving 18 videos in the final sample.
| Analysis
Because we used YouTube videos as source of data, we initially used iconographic analysis. Iconography refers to the analysis of visual language, considering images as symbols that transmit feelings and meanings about the phenomenon in question (BiancoFeldman & Leite, 1998 We then transcribed and performed a thematic analysis of the families' narratives (Braun & Clarke, 2006) . The total duration was 1 hr, 58 min, and 16 s, with an average of 6 min, 34 s per video, yielding approximately 12,000 words. We constructed data matrices to display information organized by each video, family member and by the distinct lines of discussion. This allowed us to discern key thematic lines characterizing each participant in the videos and participants as a group. To optimize the theoretical validity (Maxwell, 1992) of our findings (i.e., our interpretation of the data), we moved back and forth between the transcribed data and the identified themes to ensure accuracy and consistency in approach of our developing interpretations (Santos, Black, & Sandelowski, 2015) .
| Ethical considerations
Because we considered the videos as transmitting vehicle of public information, we did not make contact with any of the individuals portrayed in the videos and/or their promoters (Harris, Kelly, & Wyatt, 2014) . The use of data for this study was deemed accept- 
| RE SULTS

| Experiencing the news of the diagnosis with ZIKA-associated microcephaly
Parents received the news of a microcephaly diagnosis at different times, depending on the timing of the suspicion or confirmed diagnosis of the birth defect. The news of the diagnosis was conveyed either during prenatal care, after the birth while the mother was still on the postpartum unit, or even later during a postpartum follow-up appointment ( Figure 1 ).
| The news of microcephaly diagnosis during the prenatal period
During the prenatal period during which image-based examinations were performed, most families learned of problems related to the size of the fetal head: When I got the morphological ultrasound, it showed he had microcephaly . When prenatal examinations yielded abnormal results, medical professionals delivering news of the diagnosis of microcephaly would refer the pregnant woman to specialists to confirm the diagnosis.
Mothers expressed that, beyond the 'bad news', physicians predicted feelings that the mother and other family members would experience when they saw the child for the first time. Physicians' 
| Experiencing feelings and expectations of the 'imperfect' child
Once informed of their child's microcephaly, parents and family members experienced feelings of surprise, sadness, hopelessness, pain, shock, disorientation, and fear, displayed as intense bodily expressions and intermittent crying. This represented the height of emotions in the narratives of the videos (Figure 2 ).
Expressing shock and disorientation, families were faced with the uncertainty of their child's future. They imagined the repercussions of microcephaly on their child's body as well long-term sur-
vival: When the doctor said that he would not be a normal child I was already moved, I already wondered how he will live? How is he going to be, how is he going to remain alive, gave me that shock (Father -video 7).
Some families expressed their sense of loss related to their child's diagnosis. With hope for a functionally and physically healthy child gone, one mother admitted: No mother wants a baby with deficien-
cies (Mother -video 2). Another mother reported a similar response:
We weren't hoping for a baby with a malformation . Those narratives seemed often related to the idea of negative F I G U R E 2 Feelings when receiving the diagnosis judgment by other persons who will see that their child is physically challenged.
For families who learned about the microcephaly diagnosis from image-based examinations during the prenatal period, emotional responses were prolonged, substituted, and/or expanded upon with the addition of other feelings over time. These families feared for the future with a sense of insecurity, failure, and anticipatory grief:
We always prepared for the worst after the diagnosis. […] We went to the delivery really in an environment of grief. Because everybody goes into delivery like it's a party […] and we were prepared for him to not be born (Mother -video 5)
. The child's cry after birth constituted a success for these mothers, who anticipated a stillbirth. They described feeling as if they had overcome a struggle: His birth was already a victory,
because he was born crying, and we didn't expect to hear his cry when he was born. On the second day, […] I was able to nurse my son. For me, the second great victory (Mother -video 5).
Some parents interpreted the very distressing events associated with their child's diagnosis and ensuing care as 'the worst' occasions in their lives. One mother described her memory of the day she learned of her child's diagnosis: The day that I found out was the worst day of my life, it was horrible . For a father, the child's prolonged hospital stays constituted the worst moments: 
When my wife was sent home from the hospital and she couldn't take the baby with her, it was the worst moment of my life (Father -video 8).
| Seeking to understand microcephaly to care for the child
| D ISCUSS I ON
In this descriptive study, we examined the experiences of 18 fami- Attempting to understand the illness, family members explored Internet resources, asserting the presence of divine plans or accepting scientific knowledge. Their search for knowledge mirrored those reported elsewhere in the literature, in which women and their partners engaged in their own searches for information, mainly on the Internet, which gave them the ability to regulate the amount and type of information they were receiving (Black, 2011) . The families in this study, however, varied from those reported by Black, in that these families knew what caused the microcephaly (Zika), even if they did not understand the pathophysiology of the sequelae to the infection, while those in the Black (2011) study searched for explanations for 'how and why this happened' (p. 17) because the cause of the congenital defects was unknown. Parents of children with a congenital defect seek two types of information: official information from health professionals, and life experiences shared by friends and colleagues in virtual communities and family support groups (Alsem et al., 2017) . In our study, families also sought information online, but their primary purpose was to further understand Zika infection, which was largely unknown by the time they were receiving the diagnosis of Zika-related microcephaly. They also sought to maximize their child's quality of life by gleaning specific information about diagnosis, treatment, complications, morbidity, mortality, and daily life issues in a manner consistent with other families with child with a congenital malformation (Bratt, Järvholm, Ekman-Joelsson, Mattson, & Mellander, 2015) .
By exploring Internet resources, family members not only access information but can also interact with groups and communities on social media networks. Internet resources then can help create virtual communities with the participation of family members living with similar phenomena, sharing their lived experiences, especially via messaging service and social media. However, access to additional sources of information or group support on the Internet can also increase anxiety when parents expose themselves to information about poor outcomes or inaccurate information (Arya, Glickstein, Levasseur, & Williams, 2013; Marokakis, Kasparian, & Kennedy, 2016) .
Other families focused on searching for divine explanation of their experience, with either acceptance of their child diagnosis or blame for not deserving such a faith. When families understand God as being ultimately responsible for the situation, they seem to be respecting the power (decision) of God. Families tend to search for their own personal mistakes, their sins, as justifications for God to have sent this plight for their family. As described in previous work by Harvey, Kovalesky, Woods, and Loan (2013) , families believe there are positive messages, lessons, and plans from God for their family, finding comfort in their religious practice to be able to live with the illness. Black and Sandelowski (2010) described the search for existential meaning after a severe fetal diagnosis as a function of personal growth. In our study, we noted religiosity via objects such as crosses and sacred images of saints idolized by Catholicism.
Despite the religious heterogeneity of Brazil, Catholicism is still one of the most common religions in the country and holds a strong influence on families (Dalgalarrondo, 2007) .
The difficulty of establishing the diagnosis and explaining the causes of microcephaly has created incoherent and contradictory narratives on the part of medical professionals, which may increase family suffering. It is important for information to be offered honestly, with emphasis focused not only on negative outcomes, but also emphasizing positive aspects of living with the child (Silva & Ramos, 2014) , until family members understand microcephaly and begin to modify the routine and care practices directed toward their child. With less focus on diagnosis and child's difficulties and more emphasis on the child's potential, parents may be able to perceive and accept their new child (Camargo & Londero, 2008) . Black (2011) noted the importance of supportive, positive caring interactions with healthcare providers after a severe fetal diagnosis because negative interactions appeared to carry great emotional weight for families, even when positive interactions outnumbered negative ones for these families.
The effects on families of a severe prenatal diagnosis can be unpredictable. For some, the timing of the diagnosis allows them to adapt to the idea of having a child with a disability and offers time for emotional and psychological preparation for family members who will spend time with the child (Laidsaar-Powell, Butow, Bu, Fisher, & Juraskova, 2016) . Learning of the condition prenatally however may mean the pregnancy becomes more difficult because families anticipate that they may face suffering and difficulty after the child's birth (Janvier, Farlow, & Wilfond, 2012) . Although knowledge of a severe defect prior to a child's birth is typically considered beneficial to parents, some researchers have questioned this assumption because studies have shown that prenatal diagnosis is associated with increased parental distress (Kolaitis, Meentken, & Utens, 2017; Lawoko & Soares, 2006; Öst, Nisell, Frenckner, Mesas Burgos, & Öjmyr-Joelsson, 2017) . In a study comparing reactions of family members who received a diagnosis of congenital heart disease in their child, investigators found that both fathers and mothers who received the diagnosis prenatally were more depressed, while those who received the diagnosis postnatally were more stressed (Bevilacqua et al., 2013) .
Receiving the diagnosis of congenital disease in the postnatal period was considered a risk factor for greater adjustment difficulty on the part of the mothers of children with congenital anomaly (Fonseca, Nazaré, & Canavarro, 2012) . Parents of children diagnosed prenatally may need support throughout pregnancy to hope them recover from the loss of the imagined healthy child (Bevilacqua et al., 2013) . After a child is diagnosed with a congenital defect, parents often grieve profoundly, and grief counseling may be very helpful to these parents (Lemacks, Fowles, Mateus, & Thomas, 2013) . Living with anticipated grief means expecting the worst, planning actions over the short term, as well as acting on behalf of the child's life and thinking about death (Roecker et al., 2012) . Parents often feel ill-equipped to care for a child with special needs and wonder how they can manage emotionally, financially, and logistically (Lemacks et al., 2013) . The feeling of insecurity and isolation was common among parents of children with brain injury, who found themselves struggling to adapt to the different roles needed to care for their children seen as different (Jordan & Linden, 2013) .
Although our study confirms previous knowledge related to the distressing and even traumatizing effects of a diagnosis of a child's severe defect during the prenatal and postnatal periods, we are advancing knowledge related to family responses to a newly identified health problem (i.e., Zika-related microcephaly) where a high degree of public media coverage is generated and there is ensuing caution or even fear related to possible exposure to the illness. Although the cause of most congenital defects remains elusive, the immediacy of information availability meant that the association between Zika infection and microcephaly was made quickly; however, for the families in this study, this knowledge came too late to take preventative actions.
The Internet is a key feature in our work. Online media sources reported on the Zika outbreak; epidemiological data pointed to the association between Zika infection and microcephaly, an otherwise rare congenital defect; and families' used YouTube to convey their experiences, all of which provided a foundation for the phenomenon we explored. Despite the useful data we found in these families' YouTube narratives, we recognize that using web-based material not directly made for research may pose a limitation. Video cameras may have inhibited the families' speech and influenced them to censor their narratives. However, the timing of the videos created during the epidemic was significant in exploring narratives about contemporary experiences in receiving the diagnosis of Zika-related microcephaly. Furthermore, families were spared the evocation of negative feelings and memories sometime generated in face-to-face research interviews; to that end, we had access to data that were generated by families at their own pace and limits of their willingness to share.
| CON CLUS ION
This study described the experience of family members with the diagnosis of Zika-associated microcephaly that were portrayed in online videos. Our results show that, although this diagnosis is rare and associated with a specific teratogen, families' experiences were consistent with those of others whose fetal/child diagnoses are more common and less subject to ongoing media attention and public alarm. Although dealing simultaneously with distressing feelings of shock, sadness, hopelessness, and pain, families worked to understand the implications of microcephaly for their child's neurodevelopment and societal impacts. An important distinction among these families however is that, despite the similarities of their responses to those of other families whose children have more common congenital problems, the 'unknown' factor of Zika was an additional stressful factor in the experience of the families portrayed in this study. This is related to the emerging and sometimes conflicting information being transmitted by news outlets, the uncertainty about the child's health, and the lack of clarity about healthcare professionals to guide the family members.
After the diagnosis, families attempt to understand the illness looking for Internet resources, while also questioning divine plans and scientific knowledge, either accepting or rejecting them. It is common for families to search for explanations of illness etiology.
However, in the context of electronic media, we raise the issue of accuracy of information on websites; if it is inaccurate, the well-being of affected families may be negatively affected. In exploring webbased resources, family members may find engaging in interaction in social media with peers, especially those peers with the same experience, to be beneficial. Future studies should explore the role of social media in mediating family responses to managing Zika-related microcephaly and other severe congenital conditions that threaten the health and development of children. 
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